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1.0OBIIASA XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI
YYEBHOU JUCIUIIJIMHBI

1.1.MecT0 THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
VYyeOnas mucuumiuHa b/l 09 «Xumus» sBnsercs 0a30Boi AUCHUIUIMHON 0011€00pa3oBaTeIbHOM
noAroToBKU oOpazoBatenbHOM mnporpammbl CIIO B cootBerctBun ¢ ®I'OC CIIO 1o
cneunanbHocTu 11.02.13 «TBepaoTenbHas 3EKTPOHUKAY.
VYuaeOHas aucuumuinHa u3ydaercs B 1, 2 cemectpax. OOmmii 00beM TUCIMILIMHBI COCTABISIET 72
yaca.

Pabouas mporpamma paspabotana ¢ ydetom TpeboBanuii ®I'OC cpeanero obimiero odbpasoBaHus,
®I'OC cpennero mnpodecCHOHATBHOTO 00pa3oBaHMs, NPO(HECCHOHATBHBIX CTAHIAPTOB IO
npodeccuu u npoduiis npodeccnoHaATHPHOTO 00pa30BaHUS.

1.2. Ileab ocBoeHHs Y4yeOHO# JUCUMIIMHBE: popMHUpOBaHUE Y O0yUaIOIIUXCS MPEACTABICHUS
0 XMMHYECKOH COCTABIISIFOIICH €CTECTBEHHO - HAYYHOW KApTUHBI MHUpPAa KaK OCHOBBI MPUHSATHS
pelIieHnid B JKU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYaIUSX, OTBETCTBEHHOTO IIOBEJCHUS B

IIPUPOJHOM Ccpelie.

1.3.IlnanupyemMbie pe3yJbTAaThbl OCBOEHHUS JMCLHHUIIIHHbI

[Tnanupyemblie pe3ysibTaThl OCBOCHHS 00IIe00pa30BaTeIbHON TUCIUILUIMHBI B COOTBETCTBUN
¢ ®I'OC CIIO u ua ocaose ®I'OC COO.
JlucrmuinHa ydacTByeT B (DOPMHpPOBAHUM CICAYIOIIUX KOMIIETCHIIMH 00pa3oBaTelIbHOM

IIPOrPaMMBbI:
ILnanupyembie pe3yJibTaThl 0CBOCHHS JUCHHILIHHBI
OK /IIK O6mmme JAucaunanHapHbie
(mpeaMeTHbIE)

OK 1. B uwacTu Tpy10BOrO BOCIIMTaHMs: | -BJIaJ€Th CUCTEMOM XMMHUYECKUX
Bri6upath -TOTOBHOCTB K TPYJly, OCO3HAaHHE | 3HAHUU, KOTOpas BKIKOYAET:
CHocoOBI LIEHHOCTH MacTEPCTBA, | OCHOBOIIOJIAraoLIe HIOHATHSA
perieHus 3a1a4y TpyI0Jt00ue; (XMMHUYECKUH  DJIEMEHT, aToM,
npogeccuoHaIbLHON |-rOTOBHOCTB K aKTUBHOHM | 3JIEKTpOHHAas 000JI0YKa aToMa, S-,
JeSITEIIbHOCTH JIeSATEIbHOCTH TEXHOJIOTHYECKOW | p-, O-3eKTpoHHBIE —OpOUTAIH
IIPUMEHUTEIBHO U COLIMAJIbHOW HAalpaBJIEHHOCTH, | aTOMOB, VIOH, MoOJIEKYJIa,
K pa3IMuHbIM CIIOCOOHOCTh WHUIUUPOBATh, | BaJIEHTHOCTD,
KOHTEKCTaM. IUIAHUPOBATh M CaMOCTOSITENIBHO | 3JIEKTPOOTPULATEIBHOCTS,

BBITIOJHATH TAKYIO JI€ATEIbHOCTH;
-MHTEpeC K pazIHYHBIM chepam

CTCIICHb OKHCJICHHA, XUMHUYCCKaA
CBiA3b, MOJIb, MOJISIpHAd Macca,

npodeccroHanbHOI MOJISIpHBI  00BEM, YTJIEpPOJIHBIH
NesITeTbHOCTH, CKeJIET, (byHKIMOHATBHAS
OBnanenue VHUBEpPCAILHBIMU | TPYTIA,  paauKal, H30MEepHs,
y4eOHbIMU MO3HABATENBHBIMUA | H30MEPBI, rOMOJIOTHUECKUI
JeHCTBUSMU: PAI,TOMOJIOTH,  YTJIEBOIOPOBDI,
-CaMOCTOSATEIBHO KHCJIOPOJ- UM Aa30TCOJEpIKallie
dhopmynupoBaTh U | COCIUHEHUS, OMOJIOTHYECKHU
aKTyaJu3UpOBaTh npobieMy, | akTUBHBIE BelecTBa (YIJeBOJHI,
paccMaTpuBaTh €€ BCECTOPOHHE; | JKHPBHI, Oenku), MOHOMED,
-yCTaHABJIMBATh CYILECTBEHHBIH | MOJIMMEp, CTPYKTYpPHOE 3BEHO,
NpU3HAK WM OCHOBaHMSA ISl | BBICOKOMOJICKYJISIpHBIE

CpaBHEHMsI, KJIacCU(UKALUU U COCIMHEHUs,  KpUCTaJUIMYecKas
0000111eHNS; pemieTka, TUIOBl  XUMHYECKHX
-ONpeACATh LENN IeATeIbHOCTH, | peaKkLui (OKHCIUTENBHO-
3aaBaTh MapaMeTpPhl U KPUTEPUU | BOCCTAHOBUTEIBHBIE, IK30-H
UX JOCTHXKEHMS,; 9H/I0TEPMHUECKUE, peaxknuu
-BBISIBJIAITh  3aKOHOMEPHOCTH W | HOHHOTO  oOMeHa),  0a30BbIe




IPOTUBOPEUHS
B PaCCMaTpPUBAEMBbIX SIBICHUSX;

-BHOCHUTbD KOPPEKTUBBI B
JIeSITCILHOCTD, OLICHUBATh
COOTBETCTBUE pe3yJIbTaToOB
esIM, OILICHUBATh pHUCKH
MOCJIEACTBUU NEATEIbHOCTH;

-pa3BUBaThH KpEaTUBHOE
MBIIIJICHHE npu pelLIeHnn

KU3HEHHBIX MpoOiieM 0a3oBbIe
HCClIeJ0BaTeIbCKUE SHCTBUS:
-BJIaJIcTh ~ HaBBIKAMH  Y4EOHO-
HCCIIEI0OBATENBCKOW U IIPOEKTHOU
JIeSITEILHOCTH, HaBBIKAMM
paszpenieHus mpoodeM;

-BBISIBIISITH
CIIEICTBECHHEIEC
aKTyJIM3UPOBATH 3ajauy,
BBIABUTATh TUIIOTE3Y ee
pelieHusi, HaxXOJAWTh APTYMEHTHI
TS JIoKa3aTelIbCTBa CBOUX
YTBEPXKICHU, 3a7aBaTh
rnapameTpsl u KpUTEpUHU
peLIeHHUS;

-aHAJIU3UPOBATh TIOJYyYEHHbIE B
xoJe pelIeHus 3a1aun
pe3yJIbTaThlI, KPUTHYECKHU
OLIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

-yMETh NEPEHOCUTh 3HAHUSA B

MIPUYMHHO-
CBA3U u

[I03HABATEJIbHYIO u
MPAKTHYECKYIO obnacTu
KU3ZHENIESITEIIbHOCTH;

-yMEeTh UHTETPUPOBAThH 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIACTeiH;
-BBIJIBUTATh HOBBIE HJe,
npeaiaraTh OpUTHHAIILHBIC
MOJIXO/IbI ¥ PEIICHHUS,
-CIIOCOOHOCTDh MIX HCHOJIb30BaHMS
B ITO3HABATSIBbHOM M COIIMAILHOM
MIPAKTHKE

JIOTUYECKHE JIeHUCTBUS: PacTBOp,
AJIEKTPOJIUTHI,  HEIICKTPOJIUTHI,
ANEKTPOIUTHIECKAS
JTUCCOITUAITHS,
BOCCTaHOBUTEIb,
XUMHUYECKOU
XUMHYECKOe
TEOpUU U
XUMHYECKOTO
OpPTraHUYECKHUX
byrtneposa,
3IEKTPOJIUTUYECKON
JUCCOLMAlMY,  NEPUOJIUYECKUI
3akoH JI.M1. MenpaeneeBa, 3aKoH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUH,
(aKTOJIOTUYECKHEe CBEACHHUS O
CBOMCTBAax, COCTaBe, IOJIYYEHUU
u 0e30MacHOM HCIOJIb30BAaHUU
BOXHEHIIUX HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB B OBITY H

OKHUCJIUTENb,
CKOpOCTh
peaxuuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpPOEHUs

Bemects  A.M.
Teopus

NPaKTUYECKOM JIEATENHHOCTH
YeJI0BEKA;

-yMETh BBISIBIISITh XapaKTEPHBIC
HpI/I3HaKI/I nu B3aNMOCBI3b

U3YyYCHHBIX MOHATUH, IPUMEHSITh
COOTBCTCTBYIOIIMEC IIOHATHUA IIPpU
ONMCAaHUU CTPOCHUS M CBOWCTB
HCOPTaHUYCCKUX U OPraHUYICCKUX
BEUIECTB M WX IPEBpAIICHUN;
BBIABIIATH B3alMOCBA3b
XUMHYECKUX 3HaHUU c
MOHATHUAMU W NPEACTABICHUAMU
JOpyTHUX €CTECTBEHHOHAYUYHBIX
IIPEMETOB;
-yMETh HCII0JIb30BATh
HanMCHOBaHUA XUMHNYCCKUX
COCIMHEHUN  MEKIYHapOJHOTO
COr03a TEOPETUYECKOU u
IIPUKJIATHOU XUMHUH "
TPUBHAJILHBIC Ha3BaHUA
BOXHEHIIMX BEIIECTB (ITHUIIEH,
alleTWNIeH, [IUIepuH, (eHo,
dopmanbaerun, YKCyCHasl
KUCJIOTA, TJIMUWH, yTapHbIA ras,
YTIEKUCIIBIN ras, aMMHUaK,
ramcHas HU3BECTH, HETranicHas
U3BECTh, IUTbEBas COAA W
JPyTUX), COCTABIATH (HOPMYJIIBI
HEOPraHUYECKUX U OPTaHUYECKUX
BEILECTB, YpaBHEHMUS
XMMHUYECKHX peakluil, O0bSICHATh




1704 CMBICIT, MOATBEPKIAThH
XapaKTEepHbIC XUMHUYECKHE
CBOMCTBaA BEILIECTB
COOTBETCTBYIOIIUMH
SKCHEPUMEHTaMU U 3alUCAMH
YpaBHEHUU XUMHYECKIX
peaxkuui;

-yMETh YCTaHABJIUBATh
IIPUHAJIE)KHOCTD HU3Yy4YEHHBIX
HEOPraHUYECKUX U OPTaHUYECKHUX
BEILIECTB K OIPEACIIEHHBIM

KJIaccaM U rpymnram COCIUHEHUM,
XapakTepU30BaTb HMX COCTaB H
BaKHCHIITIIC CBOMCTBA;
ONpeNeNsATh BUABl XUMHUYECKHX
cBs3ell  (KOBaJCHTHasi, WOHHAs,
MeTaJuIMuecKas, BOJOPOJIHAs),
THUITBI KPUCTAJUNIMYECKUX PEIIETOK
BEIIIECTB; KIIaCCUPUITUPOBATH
XUMUYECKHUE PEAKIIHH;
-copMHUpOBaTh TMPEICTABICHUS:
0 XUMHUYECKOH COCTaBIIIONICH
€CTECTBEHHOHAYYHOW  KapTHHbI
MHpa, POJIM XHMHH B TIO3HAHUU
SIBIICHU MIPUPOIBI, B
GbOpMHUpPOBaHUM  MBIIUICHUS U
KYJIbTYPbI JIMYHOCTH, ee
(YHKIIMOHATBHOW TPaMOTHOCTH,

HEOOXOAMMOM I pelIeHus
MPaKTUYECKUX 3aja4 Hu
DKOJIOTUYECKA  00OCHOBAHHOIO

OTHOIIEHUS K CBOEMY 3/I0pPOBBIO
Y IPUPOTHON cpene;
-yMeTh MPOBOJUTH PACUETHl IO

XUMHYECKUM  (opMylIaMm U
YPaBHCHHSIM XUMHYECKHIX
peaknuii C  HCIOJb30BAHUEM
buznuecKux BEJINYUH,

XApaKTCPpU3YIOIIUX BCOICCTBA C

KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, oObemMa (HOpPMaJIbHBIC
yCJIOBHS)  Ta30B, KOJIMYECTBA
BEIIIECTBA, UCIIOJIb30BAaTh

CUCTCMHBIC XHUMWYCCKUEC 3HAHUA

JUIsE  TIPUHSATHSL  pElIeHWid B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX c
BEII[ECTBAMH M UX TPUMEHEHUEM
OK 02. B o0macty 1EHHOCTH HAyYHOTO | -yMETh IJIAaHUPOBATh u
Hcnonb3oBatk MO3HAHUS: BBITIOJIHATD XUMUYECKUN
COBpEMEHHBIE Cpe/icTBa | -cHhopMHPOBAHHOCTH 9KCIIEPUMEHT (mpeBparteHus
MIOMCKa, aHaJIu3a u MHUPOBO33pPEHUS, OPraHWYECKUX  BEIECTB  IpHU
UHTEpIpeTaluu COOTBETCTBYIOIIIETO HarpeBaHuM, MOJyYeHHUE STUJICHA




uHbOpMaIuu U
UH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHHS 3amay
npodeccruoHanbHON
JeSATEIbHOCTH.

COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH u 00IIeCTBCHHOM
INpPaKTUKH,  OCHOBAaHHOIO  Ha
Juasnore KYJIBTYD,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUpE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM
U YUTATEJIbCKOM KYJbTYpPhl Kak
cpencTBa B3aUMOJICVCTBHS
MEXAY JIOJAbMU U  IO3HAHUA
MHPA;

-OCO3HAaHHUE LIEHHOCTU HAay4YHOH

NeSITeTTbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh
MPOEKTHYIO u
HCCIIEZI0BATENILCKY O
JeSITeTbHOCTh MHIWBUAYAIBHO U
B TPYIIIIE;

OBnanenue YHUBEPCAJIbHBIMU
y4eOHbIMU MO03HABATEJIbHBIMU
JEHCTBUSMM: pabora c
uHpopManuen:

-BJIaJICTh HABBIKAMHU TOJYUYCHUS
nHpOpMallUM W3  HCTOYHHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYUIECTBIISATh [MOMCK, aHAJIU3,
CUCTEMAaTHU3aLNI0 u
UHTEpIpeTalui0  UHpOpMAaIIH
pa3sIUYHBIX BWAOB ©  (dopMm
IpeJICTaBICHNUS;

-C0O3/1aBaTh TEKCThl B Pa3IMYHbIX
(opmMarax ¢ y4eToM HazHAYCHHS

UHPOpPMALIUU u (0 (S:10)7
ayIUTOpHH, BBIOMpast
ONTHMAJIBHYIO bopmy
IPEICTABIICHNS UBH3YIN3ALIH;

-OLICHNUBATh JIOCTOBEPHOCTb,

JETUTUMHOCTh HH(OpMAINH, €€
COOTBETCTBHE  TMPaBOBBIM U
MOpaIbHO-ITHUYECKUM HOPMaM;
-HCII0JIb30BAaTh CpencTBa
UHGOPMAIIMOHHBIX U
KOMMYHUKAI[THOHHBIX TEXHOJIOTUI

B PCNICHWHM  KOTHUTUBHBIX,
KOMMYHUKATHBHBIX n
OpPraHM3allMOHHBIX  33aJad  C
cOOII0ICHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH
0€e30IMacHOCTH, TUTHEHBI,

pecypcocOepekeHu s, PaBOBBIX U
ITUYECKHX HOPM, HOpM
nH()OpPMAITMOHHOM 0€30MMaCHOCTH;

M  W3y4eHHE €ero  CBOWCTB,
Ka4eCTBEHHBIC  peakIuu  Ha
aNbJACTH/BI, KpaxMmall, YKCYCHYIO
KUCIIOTY; JAeHaTypanus OenkoB
Ipd  HarpeBaHWM,  I[BETHBIC
peakuuu  O€JIKOB;  MPOBOJIUTH
peakuuu ~ HOHHOTO  OOMeHa,
ONpeneNsiaTh  Ccpemny  BOJHBIX
pacTBOPOB, KayeCTBEHHbIC
peakuuu Ha cyibgar-, kKapOoHaT-
U XJIOPU]] -aHUOHBI, HA KATUOH

aMMOHHUS; pemarpb
JKCHEPUMEHTAJbHbIE 33aJaud I10

TeMam "Meraib" u
"HemeTannsl") B COOTBETCTBHH C
npaBuIaMu TEXHUKH

0€30IaCHOCTH MU OOpaIlEHUH C
BeUIeCTBAaMH U J1a0OpaTOPHBIM
000pyI0BaHUEM; NIPE/ICTABIISATH

pe3ynbTaThl XUMHYECKOT0
JKCIEepUMEHTa B (hopMe 3amucu
YpPaBHEHUH  COOTBETCTBYIOILHX
peakuuid ¥ (QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  3THX
pE3yJIbTaTOB;

-yMeTh aHaJIM3UPOBATh
XUMHUYECKYIO uH(bOpMalHIO,
H0JIy4aeMyo u3 pasHbIX

UCTOYHUKOB (CpPEACTB MAacCOBOM
uHpopMaluu, cetb VHTepHET H
Apyrue);

-BJIaJIETh OCHOBHBIMH METOJaMU
HAyYHOTO TIO3HaHHUS BEUIECTB H
XUMHUYECKAX SIBJICHUH
(maburoieHME, HU3MEpPEHHE,
SKCTIEPUMEHT, MOJICITMPOBAHUE);
-yMeTh TMPOBOJUTH PACUEThl IO

XUMHYECKUM dopmynam  ©
yYpaBHEHUIM XUMUYECKUX
peakuuii ¢  UCIOJb30BAHUEM
bu3nueckux BEJIMYMH,
XapaKTepU3YIOMIUX BEIIeCTBA C
KOJINYECTBEHHOH CTOPOHBI:
Maccel, o00beMa (HOpMaJlbHbIE
yCIOBMSI) Ta30B, KOJIMYECTBA
BEIIIECTBA, UCTIOJIb30BATh

CUCTCMHBIC XHUMHUYCCKUC 3HAHHA

JUIlT  TPUHATUS ~ pELICHUH B
KOHKPETHBIX
KU3HEHHBIX CUTyalusx,

CBA3aHHBIX C BCHICCTBAMHU H HX
IMPUMCHCHUEM




-BJIaJICTh HaBBIKAaMH
pacro3HaBaHUs u 3aIATHI
uHbopMaluu, UHPOPMAIIMOHHON
0€301aCHOCTH JIMYHOCTH

OK 04. -TOTOBHOCTb K CaMOpa3BUTHIO, | -yMETb IJIAHUPOBATh u
D¢ dexTrBHO CaMOCTOSITEJIbHOCTH U | BBIIIOJIHATH XUMHYECKUN
B3aMMOJICHICTBOBaTh U | CAMOONPEACICHHUIO; 9KCHEPUMEHT (TIpeBpALICHUS
paboraTh -OBJIa/ICHUE HaBbIKAMU Yy4eOHO- | OPraHUYECKUX  BELIECTB  IMpHU
B KOJUIEKTHUBE U HCCIIEI0BATENIbCKOM, IIPOEKTHOM | HarpeBaHUU, NOJIyYEHHE 3THUJICHA
KOMaHje. M COLMAJIbHOM NCATCIBHOCTH; U  W3Yy4YEHUE €ro  CBOMCTB,
OBnanenue YHUBEPCAJIbHBIMU | KAYECTBEHHBIE  pEaKUMM  Ha
KOMMYHHUKaTHBHBIMH aJbJIETUIbI, KpaxMal, YKCYCHYIO
NENUCTBUAMMU: KUCJIOTY; JeHaTypauus OeJKoB
0)coBMecCTHas 1€ATEIbHOCTb:! OpyU  HArpeBaHUW,  LIBETHBIE
-IIOHUMaTh M  HCIOJb30BaTh | peakUUH OCJIKOB; IPOBOJIUTH
MpeuMyliecTBa KOMaHJIHOM M | peakuuu  HOHHOro  oOMeHa,
WHAUBUYaTbHOHN paboThI; ONpEAENATh  Cpely  BOJHBIX
-IpUHUMATh 1I€JI1 COBMECTHOW | pacTBOPOB, KauyeCTBEHHbIE
NesITeIbHOCTH, OPTraHU30BBIBATH | PEAKIMU Ha cynbdar-, kapOoHat-
U KOOPJIMHUPOBATH JEHCTBUS MO | U XJIOPUI-aHUOHBI, HA KATHOH
€€  JOCTHKECHHMIO: COCTaBJIATH | aMMOHMSI; pelarhb
IJlaH  JeMCTBUM, pacupelessTh | SKCIIEpUMEHTaJbHbIE 3aJaud I10
poJiM  C  y4eTOM  MHEHUU | TeMaM "Meramib!" u
YYaCTHUKOB oOcyxnath | "Hemeranibl") B COOTBETCTBUM C
pe3yJbTaThl COBMECTHON pabOThI; | MpaBUIAMU TEeXHUKHU
-KOOPJIMHUPOBATh M BBINOJHATE | O€30MaCHOCTU NpU OOpAIlEHUU C
paboTy B YCJIOBUSIX peajbHOIO, | BEUIECTBAMH U JIAOOPAaTOPHBIM
BUPTYaJIbHOI'O u | o0opyl0OBaHHEM; IPEACTABIATh
KOMOMHUPOBAHHOT'O pE3yJIbTaThI XMMHYECKOIO
B3aMMOJICICTBHUS; JKCIIEpUMEHTa B (opMe 3amucu
-OCYILIECTBIISITH MIO3UTUBHOE | YPAaBHEHUN  COOTBETCTBYIOLIUX
CTpaTerMyeckoe TMOBEJEeHHE B | peakuuii U (GopMyIupoBaTh
Ppa3IUYHbBIX CUTyallUsiX, | BBIBOJABI ~ HAa  OCHOBE  3TUX
MIPOSBIISATH TBOPYECTBO U | pe3ysbTaToB
BOOOpakeHue, OBIThH
WHUIIHATUBHBIM
OBnanenue YHUBEpPCAIbHBIMU
PeryIsITUBHBIMU
JNEUCTBUAMMU:
I)IpUHATHE ce0s U JIpYyrux
JIOJIEH:
-IPHHAMATH MOTHBEI "
apryMeHThl JApPYTUX JIIOJEH IpH
aHaJIn3e pe3ybTaToB
NesITeIbHOCTH;
-[IpU3HABaTh CBOE MPaBO U IPABO
JpYyTUX Jr0/Ied Ha OIIUOKH;
-pa3BUBATH CIOCOOHOCTh
HOHUMATh MUD C MO3UILUH
JPYroro 4eaoBeKa.
OK 07. B oOmactu  sKkosormueckoro | copMUpOBaTh MPEACTABICHUS: O
ConelicTBOBaThL BOCIIMTAaHUS: XUMHUYECKOU COCTAaBJIAIOIIEN
COXPAHEHHUIO -c(hOpMUPOBAHHOCTb €CTECTBEHHOHAYUYHOM  KapTHUHBI




OKpYyXarome  cpeasl,
pecypcocOepexeHHIo,
MPUMEHSATH 3HaHUS 00
W3MEHEHUU KJIMMaTa,
MIPUHIIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTUBHO
JIEUCTBOBATH B
Ype3BbIYaHBIX
CUTYaLUsAX.

9KOJIOTHYECKOI KYJbTYPBI,
IIOHUMaHHUE BJIIUMSHHSA COIIMAJIBHO-
SKOHOMHMYECKHUX  TPOIIECCOB Ha
COCTOSIHUE MIPUPOIHOMN u
COLIMATILHOM Cpenbl, OCO3HaHHE
100aIbHOTO xXapaxkTepa
9KOJIOTHYECKUX MPOOIIEM;

-IUTAHUPOBAHUE Hu
OCYIIECTBJICHUE  JEUCTBUUA B
OKpYKalolllell cpele Ha OCHOBE
3HAHUSL  LEJIed  yCTOMYMBOIO
pa3BUTHS JeJI0OBEUYCCTBA;

AKTUBHOE HEIpUATHE JEUCTBUM,
IIPUHOCSIINX BpPEJ OKPYKAIOIIEH

cpene;

-yMEHUE MIPOTHO3UPOBATH
HeOJIaronpusiTHbIC
9KOJIOTHYCCKHE MOCJICICTBUSA
NpEeATPUHUMAEMBIX JEHUCTBUIA,
MpeI0TBPAIATh UX;

-paclmpeHue OITbITA
JIeITCILHOCTH 9KOJIOTHICCKOU
HAIPABJIEHHOCTH;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0OBATENBCKOM, ITPOEKTHOU

U COLIMATIBHOU JIEITENHHOCTH.

MHupa, poJin XUMHUHU B IO3HAHUU

SBJIICHUU [IPUPOBIL, B
(GOpMHpPOBAHUU  MBIIUICHUS U
KYJIbTYPbI JIUYHOCTH, ee

(YHKIMOHAJIBHONH TI'PaMOTHOCTH,

HEOOXOOUMOW  JuIsl  pelIeHud
NPaKTUYCCKUX 3a1aq u
SKOJIOTMYECKH  OOOCHOBAHHOI'O

OTHOIIEHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHON cpene;

-yMeTb  coOJdrofaTh  IpaBuiIa
9KOJIOTUYECKU 11eJI€CO00PAa3HOTrO
HOBEJICHUs B OBITY M TPYZOBOMi
ACATCIIBHOCTH B neiaax
COXPAHEHHUS CBOETO 370POBbs U

OKPYXKaIOIIEe MPUPOIHON CPEIbL;
YUYUTHIBATh OIIACHOCTH
BO3JICHCTBHS Ha JKUBBIC
OpraHu3Mbl OIIPEICIICHHBIX
BEILIECTB, MMOHUMas CMBICTT
IoKa3areJis [peaeIbHON
JIOITyCTUMOW KOHUEHTPALIUH.

2.CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCHUIIJIAHBI
2.1. OFbEM JUCHUNJINHBI U BUJAbl YYEBHOU PABOTHI

By yueOHo# paboTh O0nem B CemecTpbl

qacax 1 2

O6Bem 06pa3oBaTenbHOI MPOrpaMMBbl 72 36 36

JTVCIUTUIAHBI

B toM gucne:

OCHOBHOE COJIep)KaHue 62 32 30

B ToM uucne:

TEOPETHYECKOE 00yUeHHE 34 16 18

MPAKTUYECKHUE 3aHSATHSI 34 18 16

caMmocTosiTeNbHast paboTta 4 2 2

[TpodeccrnonambHO-OPHEHTUPOBAHHOE 6 - 6

coJiepkaHue (conepkaHue MPUKIIATHOTO

MOJIYJIs1)

B ToM uncie:

TeopeTuyeckoe o0yueHue 2 - 2

IIPAKTHYECKUE 3aHATHS 4 - 4

IIpoMexyTouyHas arrecTanus OneHka 3ayeT ¢ OLIEHKOH

2.2. TemaTu4ecKni NJIAH U COAEPKAHUE JUCHUNIMHBI



HaumenoBanue pasaciioB
n TEM

Coneprkanue yueOHOro MaTepuasa
(ocHOBHOE 1 TPO(HECCHOHATBHO-
OpPUEHTHPOBAHHOE), 1a00paTOpHbIE U
MIPAKTUYECKUE 3aHITHSL, TPUKIIAIHOU
MOJyJb
(npu HAJIMYMH)

0O0beM
4acoB

dopmupyemble
KOMIIETCHIINH

1

2

OcHoBHOE€ CoJIEpPKaHuE

Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBa

Tema 1.1.
CtpoeHne aToOMOB
XUMUYECKHUX
3JIEMEHTOB U
pupoa
XUMHYECKOH
CBSI3U

OcHoOBHOE coaepKaHue

Teopernueckoe oOyueHue

CoBpeMeHHass  MOJenb  CTPOEHUS
atoMa. CUMBOJIMYECKUHN SI3bIK XUMUU.
XHUMHUYECKUH 3JIEMEHT. DJIEKTPOHHAs
KOH(Urypamus aToma.
Knaccudukanus XUMHYECKHUX
9JIEMEHTOB). BasleHTHBIE 3JEKTPOHBI.
BanenTHOCTh. DJIEKTpOHHAsI IPUPOJA
XUMHUYECKON CBS3H.
ONEeKTPOOTPULATENIBHOCTD. BHibl
XUMHUYECKOM CBsI3U  (KOBaJEeHTHas,
HOHHas, MeTaJlJIn4ecKasi,
BOJOpPOJHAs) M CHOCOOBl  ee
o0Opa3oBaHus

NN &~ O

[IpakTrueckue 3aHATHS

Pemenne 3amanmii Ha UCHOIL30BAaHHE
XHUMUYECKOM CHMBOJIMKU M Ha3BaHUU
COCIMHEHUI o HOMEHKJIaType
MEXKyHapOIHOTO COr03a
TEOPETUYECKON M MPUKIATHON XUMHH
W  TPUBHUAIBHBIX  Ha3BaHUN  AJid
COCTaBJICHUS XUMHYECKUX (opmyi
JIByXaTOMHBIX COEAMHEHUN (OKCHIOB,
Cynb(UI0B, THIPUAOB U T.OI.) U
JIPYTUX HEOPraHUYECKUX COEIUHEHHM
OTHIENBHBIX KiaccoB. [IpakTuueckue
3alaHlsl HAa YCTAHOBJICHHE CBSI3U
MEXITY CTPOCHHEM aTOMOB
XUMUYECKHUX 3JICMEHTOB u
MIEPUOTUYECKIUM H3MEHEHUEM
CBOMCTB XUMHYECKHUX DJIEMCHTOB M UX
COCIUHECHHI B COOTBETCTBUHU C
MOJIOKEHHUEM [Tepuonuueckoit
CHCTEMBEI.

OK 01

Tema 1.2.
[Tepnoanueckuit
3aKOH U Ta0IHIa
.. Menneneena

OcHOBHOE coaepKkaHue

HpaKTI/I‘IeCKI/IC 3aHATUA

[Tepuonuueckas cucreMa
XUMHUYECKHUX 3JIEMEHTOR JA.N.
Menneneesa. Puzmyeckuii  CMBICHI
IIepunonnueckoro 3aKOHa J.N.
Menpeneena. 3aKOHOMEPHOCTH

OK 01
OK 02




U3MEHEHHMsSI  CBOIMCTB  XMMMYECKHUX
JJIEMEHTOB, o0pa3yeMbIx UMHU
IPOCTBIX M CIOXHBIX BELIECTB B
COOTBECTCTBUHU C ITIOJIOKECHHUEM
XUMUYECKOTO 3JIEMEHTA B
[Iepnonnueckoi CUCTEME.
MupoBO33peHYECKOE U Hay4dHOe
3HauyeHue llepuonnueckoro 3akoHa
JA.N. Menneneesa. IIpornossr JI.W.
Menpaeneea.  OTKpbITHE  HOBBIX
XMMHMUYECKHX JJIEMEHTOB. Pemienue
IMPAKTUKO-OPHUCHTHPOBAHHBIX

TEOPETUUECKUX 3aJIaHui Ha
XapakTepU3aLuo XUMHUYECKUX
9JIEMEHTOB «MeTamnyeckue /
HeMeTaJNIMYecKue CBOMCTBa,
3IEKTPOOTPULATENBHOCTD

XUMHUYCCKUX 3JICMCHTOB B

COOTBETCTBUM C HUX 3JIEKTPOHHBIM
CTPOGHHEM U  TIOJIOKEHHUEM B
MEPUOIUYECKON CUCTEME XUMHUUYECKUX
anemenToB JI.1. MenaeneeBay

Paszpnen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunel
XUMHYECKUX
peakuuii

OcHOBHOE COACPpIKAaHUE

Teopetuueckoe o0yueHue

Kiaccudukanust 1 TUIIBI XUMHYECKUX
peakuuii ¢ yuacTHeM HEOPTaHUYECKUX
BemiecTB. CocTaBlieHHE ypaBHEHUU
peakuuii COCIUHEHHMsSI, PA3IOKCHHUS,
3aMellcHHsI, OOMeHa, B TOM 4HCIIE
peakuuit TOpeHHUs, OKHCJICHUS-
BOCCTaHOBJICHHS. YpaBHeHUs
OKHCJICHUSA-BOCCTAHOBJICHUSI.
Crenenp okucieHus. OKHCIUTEIb U
BoccTaHOBUTEIb.  CocTaBlieHHEe H
ypaBHUBaHUE OKHCIUTEIIBHO-
BOCCTaHOBUTEIbHBIX peakuuit
METOZOM  DJIEKTPOHHOTO  OaJyiaHca.
OKHCIIUTETbHO-BOCCTAaHOBUTEIIHHBIC
peakuun B IPUpOJIE,
MPOM3BOJCTBEHHBIX  Mpoleccax U
KU3HECITSILHOCTH OPraHU3MOB

NN B

HpaKTI/IqCCKI/Ie 3aHATUA

KonuyecTBeHHBIE ~ OTHOIIEHUS B
xuMuH. OCHOBHBIE KOIWYECTBEHHBIE
3aKOHBl B XHMHUH U pacyerbl IO
YPAaBHEHUAM XUMHUYECKUX PEAKIUH.
Monp Kak eAMHHUIIA KOJIMYEeCTBa
BemiecTBa. MossipHas mMacca. 3aKOHBI
COXpPAHEHMS MacChl U HEPruu. 3aKOH
ABorazipo. MonsipHbIii 00beM Ta30B.
OTHocHTeNbHAs IJIOTHOCTh  Ta30B.

OK 01




PacueTsl Mo ypaBHEHUSIM XUMUYECKUX
peaknuii ¢ HCIOJIb30BAaHHEM MAacCHl,
o0bemMa  (HOpMalbHBIE  YCIIOBUS)
ra3oB, KOJINYECTBA BEIIECTBA

Tema 2.2. OcHoBHOE coziepKaHue 6 OK 01
ONEKTPONUTHYECKAs Teopernueckoe oOyueHue 2 OK 04
Auccolmanui u Teopus 3IEKTPONUTHYECKOH 2
HMOHHBI OOMeH nucconuanuu. MoHbl. DIEKTPOIUTHI,
HEAJIEKTPONUTHL. Peakuuu HOHHOTO
oomena.  CocraBieHue  peakuuit
MOHHOTO OOMEHa IMyTeM COCTaBIJICHUS
WX TOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHUU. KHCIOTHO - OCHOBHBIE
peakuuu. 3aJaHusg Ha COCTABJICHHE
MOHHBIX peaKIil
JlabopaTopHbIe 3aHATHS 4
JlaboparopHas paborta “Tunsl 4
XUMHUYECKUX peakuui’.
HccnenoBanue TUNOB (110 COCTaBy U
KOJHYECTBY UCXOHBIX u
00pa3yrommxcs BEIIECTB) "
MPU3HAKOB XUMHUYECKUX PEaKIIH.
IIpoBenenne  peakumii  MOHHOIO
oOMeHa, OIpeJieJIeHHe Cpelibl BOJIHBIX
pacTBOpOB. 3aJlaHus Ha COCTABJICHHE
HMOHHBIX peaKIHil
CamocTrosiTeJibHASE CTpoeHue BeliecTBa 1 XUMHYECKHE 2
padora Ne 1 peakuuu
Pa3nean 3. CTtpoeHue u cBoiicTBa 14
HEOPraHUYeCKHUX BelleCTB
Tema 3.1. OCHOBHOE CcOJIepKaHNe 4 OK 01
Knaccnguxaums, Teopernueckoe 00yueHHe 2 OK 02
HOMCHKIIATYpa 1 [IpenMer HeopraHUYECKOW XWMHUH. 2
CTPOCHHC Knaccudukanus HEOPraHUYECKUX
HCOPraHUICCKIX BemecTB. IIpocTle M CIIOXKHBIE
BCILCCTB BEII[ECTBA. OcHoBHbIE KJIaCChI
CJIOHBIX BEIIECTB (OKCHIIBI,
TUJIPOKCH/IBI, KHCJIOTHI, COIIN).
B3aumocssi3b HEOPTaHUYECKUX
BEIIECTB. ATperatHble  COCTOSHUS
BemiecTBa.  Kpucramnudeckue U
aMmopQHbIE BEIIECTBA. Turbr
KPUCTANTMYECKHUX PEIIeTOK (aTOMHas,
MOJICKYJISIpHAS, WOHHaS,
MeTaJuThuecKas). 3aBUCHUMOCTD

(bU3UYECKUX CBOWMCTB BEIIECTBA OT
TUMA KPUCTAJUIMUECKOW  PEIIETKH.

3aBUCHUMOCTD XUMHYECKOMN
aKTUBHOCTH  BEIIECTB OT  BHJA
XUMHYIECKOHN CBSI3U )44 THTIA
KPUCTAJUIMYECKOU pELIETKHU.

[TprunHbl MHOrOOOpa3usi BEIIECTB




HpaKTI/IIICCKI/Ie 3aHATUA

Homenknarypa HEOPraHUYECKUX
BEIIIECTB: Ha3BaHUE BEIIECTBA MCXOIS
U3 HUX XUMHYECKOH (OpMyIbl WIH
COCTaBJICHUE XUMHUYECKOW (HOpMYJIbI
UCXOJs M3 Ha3BaHUA BEIECTBA IO
mexayHapoaHoit  (MIOITAK)  wnnm
TPUBHAIBHOMN HOMEHKJIaType.
Pemienne npaktudeckux 3agaHui 1o
KiaccupuKaluyd, HOMEHKIAType U
XUMHYECKHM dbopmyiam
HEOPraHUYECKUX BEIECTB Pa3IN4HbIX
KJ1IaccoB (yrapHblii Ta3, YIJICKUCIBIN
ra3, aMMHaK, TalleHas HU3BECTb,
HeraimieHasi U3BeCTh, MUThEBasi Coa U
NIpyTrUX): Ha3bplBaTb H COCTaBIATH
GbopMyJBI  XMUMHUYECKUX  BEIIECTB,
ONpeAeNATh  MPUHAMIEKHOCTH K
Kinaccy. VCTOYHMKM ~ XMMHUYECKOMN
nHpopManuu  (CpeaCcTB  MacCOBOM
unpopmanuu, cerb VHTEpHET U
npyrue). Ilouck wuHbOpMamuu 10
HA3BAHMSIM, uneHTudukaTopam,
CTPYKTYpPHBIM opmyiiam

Tema 3.2. ®usuxo -
XAMUYECKHE
CBOMCTBA
HEOPTraHUYECKHX
BEIICCTB

OcHOBHOE coaepKaHue

Teopernueckoe oOyueHue

(o]

Metamnel. OOmue Qusuveckue u
XUMHYECKHE  CBOWMCTBA  METAJLJIOB.
CrnocoOpl  momyueHus.  3HauUCHUE
METaJUIOB U HEMETAJUIOB B TIPUPOJIE U
KU3ZHENIEATCIbHOCTH  4YeJlOBeKa U
opranu3moB. Koppo3uss meTtamios:
BUJBI KOPPO3UH, CIOCOOBI 3alUTHI
METaJJIOB OT KOPPO3UHU

Hemeramner. O6mue ¢usndeckne u
XUMHAYECKUE CBOWCTBA HEMETAILUIOB.
Tunununsle cBoicTBa HeMmetawioB V-

VIl rpymn. Krnaccudpukamuss wu
HOMEHKJIaTypa COEJIMHEHU I
HEMETAJUIOB. Kpyrosopotsl

OHMOT€HHBIX YJIEMEHTOB B npupoac

XUMHUUYEeCKHe CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTraHUYECKHX BEIECTB
(OKCHAOB, THUIPOKCHAOB,  KHCIOT,
coleil M 1p.). 3aKOHOMEPHOCTH B
H3MEHEHUN CBOICTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEIUHEHUH,
BBICIITUX OKCHJIOB U THIPOKCHJIOB

[IpakTrueckue 3aHATHS

CocraBnenune ypaBHEHHH
XUMHUYECKHX peakuuid ¢ ydacTueM
ITPOCTBIX " CJIOXKHBIX

OK 01
OK 02




HEOPTaHMYECKUX BEIIECTB:METAIOB
U HEMETAJJIOB, OKCHJIOB METaJIIOB,
HEMETaJIOB u aM(pOTEepHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHMI u aM(pOTepHBIX
THAPOKCHUIOB, HCOPTraHNYCCKUX
coJiei, XapaKTepU3yIOIINX ux
cBoicTBa. Pemenne npakTUko -
OPUEHTUPOBAHHBIX  TEOPETUUYECKHUX
3aJJaHiii  Ha  CBOMCTBA, COCTAaB,

MOJTyYeHHE U 6e3omacHoe

HACTIOIBb30BAHUE BaKHEUIINX

HEOPraHMYECKUX BEIIEeCTB B OBITY U

MIPAKTUICCKOU JIESATSIIBHOCTH

4eloBeKa
Tewma 3.3. OcHoBHOE coziepKaHue 2 OK 01
Unentndunkanms JlaGopaTopHble 3aHATHS 2 OK 02
HEOPraHUYECKUX TlaGopatopHas pabota 2 OK 04
BCILCCTB «Unentudukanrs  HeEOpraHMYECKHUX

BEIIECTBY, penieHue

AKCIIEPUMEHTAIbHBIX 3a1a4y 1o

XUMHYECKHM CBOWCTBAM METAJUIOB U

HEMETAJJIOB, MO pacHoO3HaBaHUIO U

MOJYYEHUIO COCIMHEHUN METAIJIOB U

HEMETaJIJIOB. WUnentuduxanus

HEOPTaHUYECKUX BEIIICCTB c

UCIOJIb30BaHUEM  UX  (U3HKO -

XUMHYECKHX CBOWCTB, XapaKTEPHBIX

KaueCTBEHHBIX peaxiuii.

KauecTBenHnbie peakiuu Ha Cyiabdart-,

KapOOHaT- ¥ XJIOPHI-aHUOHBI, Ha

KaTHOH aMMOHHUS
Paznen 4. CTtpoeHue u cBoiicTBa 24

OpraHnyecKux BellecTB
Tema 4.1. OCHOBHOE coJiep>KaHue 4 OK 01
Knaccnguxauus, Teopetnueckoe o0yueHue 2
CTPOCHUC 1 [MosBnenune u pasBHTHE 2
HOMCHKIIATYpa OPraHUYECKOM XHMMHHM KaK HayKH.
OpraHM4CCKUX [IpenMer  OpPraHWYECKOW  XHMHUH.
BEIICCTB

MecTto ¥ 3Hauy€HHE OpPraHUYECKOU
XAMHA B CHCTEME €CTECTBEHHBIX
HayK. XUMHUYECKOE CTPOCHHME Kak
MOPSAJOK  COCIMHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.
OCHOBHBIE  TIOJIOXKEHUSI ~ TEOPUH
XAMHUYECKOTO CTPOEHUSA
OpraHM4ecKux coeauHeHun A.M.
bytnepoBa.  YrumepoaHslli  CKelseT
OpraHNu4eCcKOu MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHUS MOJIEKYI. 5

N3omepus u uzomepsl. [lonstue o




byHKIIMOHATBHOW Tpymme. Paaukai.

[TpunIUTIEL KJIacCU(UKAIINN
OpraHUYEeCKHUX COE€IUHEHUH.
MexnyHapogHass HOMEHKJIATypa |
TIPUHLIUIIBI HOMEHKJIaTypPbl

OpraHnyYeckux coenvHeHui. [lonsTue
00 a3oTcojepKallluX COEAMHEHUSIX,
OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX
(yrneBonax, jkupax, Oenmkax W Jp.),
BBICOKOMOJICKYJISIDHBIX  COSTMHEHHSIX
(MOHOMEp, TOJMMEp, CTPYKTYpPHOE
3BEHO)

HpaKTI/I‘{eCKI/Ie 3aHATUA

Homenkiarypa OpraHUYECKUX
COCIMHCHUN  OTIENBHBIX  KJIACCOB
(HaCBHIIICHHBIE, HEHACHIINICHHbIE U
apoOMaTHYECKHE YTJIEBOJIOPOIBI,
CIIUPTBHIL, beHonsl, aJbJICTHIbI,
KETOHBI, KapOOHOBBIE KUCIIOTHI U [Ip.)
CocraBnenue MOJTHBIX u
COKpAIICHHBIX CTPYKTYPHBIX (POpMyI
OpPraHMYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB, 51 UCIIOb3Ys X Ha3BAHUS 11O
CUCTEMAaTUYECKOM U TPUBHAIBHOU
HOMEHKJIAType (3TUJIEH, alEeTUIIEH,
mmnepuH, ¢eHon, GopMallbIeru,
YKCyCHasl KUCJIOTa, MIHMIMH). PacueTsr
npocTeuiei GopMysIbl OPraHHIECKOM
MOJIEKYJIbI, MCXOAS M3 3JIEMEHTHOIO
cocrana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHEHHU

OcHoOBHOE coJiepKaHuE

14

Teoperuueckoe oOyueHue

DU3UKO-XUMHYECKHE CBOICTBa
OpPraHUYECKUX COeIMHEHU M
OTJENbHBIX KJIACcCOB (OCOOEHHOCTH
KIaccupuKallMd U HOMEHKJIATYyphl
BHYTpPHU KJIACCA; TOMOJIOTHYECKUN PSIJT
u  ob0mas d¢opMmyna; HU30MEpHS;
(du3nyecKkue CBOICTBAa; XUMUYECKUE
CBOMCTBA; CIIOCOOBI TTOJTYIEHUS):

-TpeeNIbHbIE YIIIEBOAOPOAb! (aJIKaHbI
U nukioankanel). ['opeHne MetaHa
KaK OJUH U3 OCHOBHBIX HCTOYHHMKOB
TeIula B IMPOMBILIUIEHHOCTH M OBITY.
CaoiicTBa MIPUPOIHBIX
YIJI€BOJOPOAOB,  HAaXOXIEHHE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

-HeIpeesIbHbIEe (AIKEeHbI, AJKUHBI U
aJIKa/INEHbI) u apoMaTHYECKHE
yraeBojopozsl. ['opeHue aneruneHa
Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOIO TUIAMEHH IS

OK 01
OK 02
OK 04




CBAapKU U PE3KHU MCTAJUIOB

-KUCJIOPOCOJAEPKAIINE COCTUHEHUS
(ciuptel U (QeHonbl, KapOOHOBBIE
KHCIIOTBI W 3(QUpBI, aJbAETHUAbBl U
KETOHBI, KUPBIL, YIJIEBOJIBI).
[IpakTrueckoe MIPUMEHEHUE
STUJICHIJIMKOJIS, TJIHMLEpUHa, (eHoma.
[Ipumenenue dbopmanbaeruaa,
aleTalbJerna, yKCyCHOM KHUCIJIOTBI.
MpbL1a Kak COJM BBICIIUX KapOOHOBBIX
KHMCJIOT. Moromye cBOMCTBA MblIa

-a30TCo/EpKALLUE COCIMHEHUS
(aMMHBI U aMHHOKHCIIOTBI, OEJKH).
BricokoMonekyisipHbIe COEIMHEHUS

(cuHTeTMYECKME U OMOJOTHYECKHU-
aKTUBHbIE). MoHOMep, ToIUMED,
CTpyKTypHOe 3BeHO. [Tonumepusanus
STUJIEHAa KaK OCHOBHOE HAalpaBJICHHUE
€ro HucnoJp3oBaHusA. [‘eHeTmyeckas
CBA3b MEXKIY KJIacCaMHU
OPraHNU4YeCKUX COCTMHEHUN

HpaKTI/I‘{eCKI/Ie 3aHATUA

CBoiicTBa OpraHUYECKUX COCAMHEHU
OTJIENBHBIX KJIACCOB (TPUBUANBHAS U
MEXTyHapOIHas HOMEHKJIaTypa,
XMMHYECKHE  CBOMCTBA, CIOCOOBI
MOJTy4YEeHUs): TpeaebHbIC (QJTKaHbl H

[IUKIIOATTKAHBI ), HETnpeIeTbHbIE
(JIKeHBI, AJIKWHBI M aJKaIueHbI) W
apoMaTHYecKue yTJIEBOAOPO/IBI,

cnupTel #u  (EeHONIBI, KapOOHOBBIC
KHCIIOTBI W A(QUPBI, albJCTUABl U
KETOHBI, aMHHBI W aMHUHOKHCIIOTBI,
BBICOKOMOJICKYJISIDHBIE ~ COSIMHCHHUS.
3anaHus Ha COCTABJIICHUE YpaBHEHUH
XUMHYECKHX PEaKIuid ¢ ydacTueM
OpTraHUYECKUX BEIIECTB Ha
OCHOBaHUU MX COCTaBa U CTPOCHHSI

CocraBneHue cxeM peakiuil (B ToM
YHUCJIe MO MPEJIOKEHHBIM IETOYKaM
MpEeBpaIEHUI),  XapaKTepU3YIOLIUX
XUMHUYECKHE CBOMCTBA OPraHUYECKHUX
COCIMHEHUI  OTAENbHBIX  KJIACCOB,
CHOCOOBI WX TONYYCHHsI W Ha3BaHUE
OpraHUYEeCKUX COEIMHEHU N o
TPUBUAIILHON WM  MEXTyHapOIHOM
CUCTEMAaTUYECKON HOMEHKJIaType.
Pemienue MPAKTUKO-
OPUEHTUPOBAHHBIX  TEOPETUYECKHUX
3a/IaHU Ha CBOMCTBA OPraHUYECKHX
COEIMHEHMI OTIENbHBIX KJIACCOB

JIaboparopHast pabota




JIaboparopHas pabota
«ITpeBpamenus OPraHNYEeCKHUX
BELIECTB pu HarpeBaHUum».
[TonyueHne sTHiEHAa W U3YyYEHHE €rO
CBOMCTB. MozieIMpOBaHUE MOJIEKYJ U
XUMHUYECKUX MpPEBpaIleHnil Ha

IIpUMepe 3TaHa, THICHA, aleTUIICHA

U Jp.

Tema 4.3.
Unentudukanus
OpPTaHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOM
JESATeIIbHOCTH
yeJioBeKa

OcHoOBHOE coaepkaHue

TeopeTI/IquIcoe o6yquI/Ie

SN

buooprannueckue COEJIMHEHUSI.
[Tpumenenne u OUOJOTHYECKasT POJIb
yrineBoaoB. OKuCIIEHHE YTJIEBOJOB -
MCTOYHUK JHEPTUU KHUBBIX
opranu3moB. O0yacTu NpUMEHEHUS
amuHOKHUCIOT. [IpeBpamienust 6enkoB
UM B opranusMe. buonoruueckue
¢ynkuun  OenkoB. buomormueckue
dbyskum xKupoB. Posb oprannyeckon
XMMHUU B PEIICHUH MTPOOIJIEM HHUIEBON
0€30MacHOCTH

Pone  opranmueckoil  xumuum B
peleHny MpobsieM 3HEepPreTHYecKon
0€30MacHOCTH, B pa3sBUTHU
MEULUHBI, CO3JIaHUH HOBBIX
MaTEpHUaJOB, HOBBIX HCTOYHUKOB
SHEpPruu (anmpTepHATHUBHBIE
HUCTOYHUKU HHepruu). OnacHocTh
BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJ1accoB  (YIJIEBOJOPOJIbl,  CIUPTHI,
(beHonsl, XJIOPOPraHUYECKHE
NIPOU3BOJIHBIE, ANBJETUABI U Jp.),
CMBICTT MOKa3aTess peeabHO
JIOITyCTUMON KOHLIEHTPALMH

JlaGopaTopHbIe 3aHATHS

JlaboparopHas pabora:
«nentndukarus OpPTraHUYeCKUX
COCIMHCHUI  OTHEJTBHBIX  KJIACCOBY»
Wnentudukarms OpPraHUYeCKUX
COEIMHCHUI OTIENBHBIX KJIACCOB (Ha
NpUMeEpe  albJCTUAO0B, Kpaxmaia,
YKCYCHOW KHUCIJIOTBI, O€JIKOB U T.I.) C
UCTIOJIb30BaHUEM 17 ¢busuko-
XMMHUYECKUX CBOMCTB M XapaKTEPHBIX
Ka4yeCTBEHHBIX PEaKIHid.
Jlenatyparius Oesika Mpy HarpeBaHHH.
I{BeTHBIE peakiuu OEJIKOB.
Bo3HukHOBEHUE AHAJIMTUYECKOTO
CHTHAJIa C TOYKHU 3PEHHS] XUMUYICCKHX
MIPOIIECCOB npu NpPOTEKAHUU
KayeCTBEHHOU pEaKIuH,

OK 01
OK 02
OK 04




MO3BOJIAIONIEH  MACHTU(UIUPOBATH
MIPEAJIOKEHHBIC OpTraHUYECKHE
BEILECTBA

CamocrosTeIbHasA
padota Ne 2

Crpykrypa u cBoOlicTBa
OpPraHN4YecKnX U HeOPraHM4YecKux
BellleCTB

Pa3pea 5.

Kunernueckue u
TePMOAUHAMHUYECKHUE
3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHYECKHX peaKuui

Tema 5.1.
CkopocThb
XUMUYECKHUX
peaKIuid.
XuMH4ecKoe
paBHOBecHE

OcHoOBHOE coaepKkaHue

TeopeTI/IquIcoe o6yquI/Ie

N

CkopocTh peakiuu, €€ 3aBHCHUMOCTb
OT pa3IUYHbIX (PAKTOPOB: MPUPOABI
pearupyromumx BELIECTB,
KOHLEHTpaLuu pearupyomumx
BELIECTB, TEMIIEpaTypbl U ILIOLIAAH
PEaKIMOHHOU IIOBEPXHOCTH.
TennoBble  >PQeKTbl  XUMHUYECKHX
peakuuii. DK30- U 3HJIOTEPMUYECKUE,
peakiuu. OOpaTUMOCTb — peakiuil.
XHWMHMYECKOE DPAaBHOBECHE M €ro
CMelIeHUE nop JNENCTBUEM
pa3nuyHbIX (AKTOPOB (KOHLIEHTpALIHSI
pEareHToB WM IPOAYKTOB DPEAKIMH,
JaBJICHUE, TeMIEepaTypa) IE
CO3/aHHS  ONTHUMAJbHBIX  YCIIOBUHI
MIPOTEKAHNUS XUMHYECKHX IPOLECCOB.
[Tpuniun Jle larense

[IpakTrueckue 3aHATHS

Pemienue MPAKTUKO-
OpPUEHTUPOBAaHHBIX  3a/JlaHMM  Ha
aHaim3  (PakTOpOB, BIUSIONUX Ha
W3MEHEHUE CKOPOCTU XHUMHUYECKOU
peakuud, B T.4. C  IO3HUIUHU
3KOJIOTUYECKH 1e1eco00pa3zHoro
MOBEJIEHUsT B OBITY H TPYJOBOU
NEATEIbHOCTH B LEISAX COXPAHEHUS
CBOEr0 3J0pOBbsI U OKpYXKarollen
MPUPOIHOI Cpebl. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX
3alaHM HAa TIPUMEHEHHE IPUHIINIA
Jle-llarense JUTS HAaXO0XKJICHHUS
HaIlpaBJICHUsI CMEILIEHUs PaBHOBECHUS
XUMUYECKOM peakuuu W aHalu3
(hakTOpOB, BIUSIONIUX Ha CMELICHUE
XMMHUYECKOTI0 PABHOBECHUS

OK 01
OK 02

Pa3znea 6.

PacTBOpBI

Tema 6.1.
Tlonsarue o
pacTBopax

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHue

PactBopenne KaK ¢buzuko-
XUMUYECKHH  mpouecc.  PacTBopsl.

NININ| P&~

OK 01
OK 02
OK 07




CrniocoObl IPUTOTOBJIEHUS PAaCTBOPOB.
PactBopumocTe.  MaccoBas oA
pacTBOopeHHOro Bemectsa. (Cwmblca
ITOKa3aTelIsl MPEEIbHO Oy CTUMON

KOHLEHTPAaLlUu U €ro HCIOJIb30BAHNE

B OLIEHKE JKOJIOTUUECKOU
0€30I1aCHOCTH. [TpaBuna
SKOJIOTUYECKU 1eJIecoo0pa3zHoro

MOBEACHUS B OBITY U TPYIOBOM
ACATCIIBHOCTH B LECIAX COXpPaHCHUA
CBOEr0 3J0pOBbS M OKpY>Karolleu
MPUPOAHOMN CpEIbL; OITaCHOCTH
BO3JECHUCTBUS HAa YKUBbIE OpPraHU3MBbI
ONpPEACIICHHBIX BEUECTB. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX

pacyeTHBIX 3aJaHMl Ha PacTBOPHI,
UCTIONIb3yeMble B OBITOBOM U

MIPOU3BOCTBEHHOM NeSATeTbHOCTH
YeJI0BeKa
Tema 6.2. OcHoBHOE coziepKaHue OK 01
Hccnenosanue JIaGopaTopHbI€e 3aHATUSL OK 02
CBOICTB PacTBOPOB TlaGopatopHas pabota OK 04
«IIpurorosnenue pPacTBOPOBY.
[IpuroroBnenue pacTBOpPOB 3aAaHHOM
(maccoBoil, %) KoHUeHTpauuu (c
MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHU) U OIpEJeNIeHue Cpesl
BOJHBIX pacTBOpOB. Pemienue 3agau
Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE
(coaep:kaHue MPUKJIATHOTO MOIYJIA)
Paznen 7. Xumusi B ObITY U OK 01
NMPOU3BOJACTBEHHOM 1eATeJIbHOCTH OK 02
4yeJ0BeKa OK 04
Tema 7.1. OcHoBHOE coziepKkaHue OK 07
Xumust B ObITY U Teopetnueckoe oOyueHue
HPOU3BOACTBCHHOM Hosgelinmme IOCTHXKEHUA XUMUYECKOU
ACATCIILHOCTH HAyKd ¥ XHMHYECKOH TEXHOJIOTUH.
YyeJloBeKa

Ponp  xumum B olecrneueHuH
JKOJIOTUYECKOM, DHEPreTHYECKOU W
NUIEBOM 0e30lacHOCTH, pPa3BUTHUU
MeauuuHbl.  [IpaBuna moucka
aHaJIM3a XUMHUYECKOM nHpopManuu 13
pa3NUYHBIX WCTOYHHMKOB (Hay4dHas W
y4eOHO-Hay4Has JIUTEparTypa,
CpeAcTBa MaccoBOW WHQOpMaINH,
ceTh MHTEpHET)

[IpakTrueckue 3aHATHS

Ilouck w  aHamM3  KeHCOB O
MPUMEHEHUHU XUMHUYECKUX BEIIECTB H
TEXHOJIOTHH ¢ yueToM Oyaymiei

poeCCHOHATBHON JIEATETLHOCTH TIO




TeMaM: BaKHeHIIue CTPOUTCIIbHBIC

MaTepuabl, KOHCTPYKIIMOHHbBIE
MaTepHasbl, KpackH, CTEKJIO,
KepaMuKa, MaTepuabl JUISE
3JIEKTPOHUKH, HaHOMaTepHallbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKU
SHEpIuy, OpraHu4ecKue u
MHHEpAJIbHBIE yno0peHnus,

JIEKapCTBEHHBIC BEIECTBA, OBITOBAS
xumus.  3amuta:  [Ipencrasienue
pe3yJabTaTOB  pELIEHUsT KEWCOB B
dhopme MHHU-IOKJIa1a c
Mpe3eHTaluen

[IpomerxyTouHas arTecTalys Mo AUCUUIUIMHE (3a4eT)

BCEI'O 72

3.YCJIOBUS PEAJIM3AIINU ITPOTPAMMBI YYEBHOM JJUCITUTIIMHBI
3.1. TpeGoBaHus K MaTepHAIbHO - TEXHHYECKOMY 00ecreyeHu1o

Jns peanuzanuyd OporpaMMbl JUCHHUIUIMHBL MPEIyCMOTpeHa ydeOHas ayIquToOpHs JUis
MPOBEJICHUSI TEOPETUYCCKUX W TMPAKTUYCCKUX 3aHATHH, TPYIIOBBIX W WHAWBHIYAIBHBIX
KOHCYJIbTallMii, TEKYyLIero KOHTPOJsA W MPOMEXKYTOUHOM arTecTaluy, YKOMIUIEKTOBAHHAS
CTEIUAIU3UPOBAHHON MEOENBIO M0 KOJIMYECTBY 00YHAIOIUXCs M pab0odrM MECTOM IPETo1aBaTells.

MatepuanbHO - TEXHUUECKOE OCHAIICHHE:

@nummyapt 70x100 cm Ha ponukax

Cron nemonctparmonnsiid JIJICI1997.011 6enbrit

WurepaxktuHas nanens EDFLAT EDF86TPO1

Hoytboyk Asus TUF F17 FX707ZU4-HX058 na 15 aBTOMaTU3UupOBaHHBIX PAOOYUX MECT
Touka moctyna Ubiquitl UAP-AC- LR

KommekT npuemuank-nepeaaraunk HDMI mo IP / Dr.HD EX 100 LIR

Kowmmekr nns nepenaun curaanos GEFEN EXT-USB2.0-LR

OPS moayns EDO-12450H-8256-W11P/H

Mouno6siok MSI PRO AM242P 14M- 668XRU

PenwcoBas cucrema PC-86

Tenexka s MmobmpHOTO Kinacca Innovator Tab A 15+1 (6€3 BELABHKHBIX MTOJIOK)
M®V Kyocera M2540DN

3.2 UndopmannonHoe odecredeHue 00ydeHust

Jns  peanusanuu nporpamMmbl  OMOIMOTEUHBIM (QOHJ 00pa30oBaTENbHON OpraHu3allMd  HMEET
NeYyaTHbIE W/UIIM 3JIEKTPOHHBIE 00pa3oBaTeNbHble U NH(POPMALIMOHHBIE PECYPChI, PEKOMEHI0BaHHbIE
JUIs1 UCIIOJIB30BaHMs B 00pa30BaTEIbHOM IIPOLECCE, HE CTApIIIE IATH JIET C MOMEHTA M3/1aHusl.
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oOpartenus 22.12.2023)

INEPEYEHD npogeccnoHaibHBIX0a3 JaHHBIX, HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1.  Znanium.com: OneKTpoHHO-OMOMMOTeuHass cucrema: [caiit]. - Mocksa, 2011 -
URL :https://new.znanium.com/(nata obpamenus: 12.07.2023). - Pexum goctyma: s
aBTopus.nosb3osareneit MUOT.

2.  OBC IOpaiit: obpa3oBarenbHas miatdopma. — Mocksa, 2013 - URL: https://urait.ru/ (nata
obpamenus: 12.07.2023). - Pexxum noctyna: 1uist aBTopus. nojib3oBareneid MUIT.

3. DnextpoHHO-OMOMMOTeuHas cucrema Jlanp: [caiit]. - Cankt-IleTepOypr, 2011 - . URL:
https://e.lanbook.com/(nata obpamenus:12.07.2023). - Pexxum noctyna:uis aBTOpus.
nonbs3oBareneid MUOT

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YUEFHOM JUCIUILIUHBI

Ooémas/npodeccuonanbHast Pa3zpnen/Tema THun oneHoYHBIX
KOMIETEeHITUsI MeponpusTHi
Paznenl.OcHOBBI cTpOoEHUS
BEIIECTBA
OK 01 CrpoeHue aToOMOB 1. Tect «CTpoeHue aToMOB
Bri6upaTh criocoObI perieHusl | XAMUYECKUX AJIEMEHTOB XUMHYECKHX  DJIEMEHTOB |
3aj1a4 npodeccuoHalIbHOM U TIPUPOJIa XUMUYECKOM IpUPOJIa XUMUUYECKOH CBSI3U».
NEeATEILHOCTH CBSI3U 2. 3amaun Ha COCTABIIEHUE
MIPUMEHUTEIBHO K XUMHYECKHUX bopmyn
Pa3IMYHBIM KOHTEKCTaM. JIBYXaTOMHBIX COCTMHEHU I

(okcuaoB, CyIb(hUIOB,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha UCITOJB30BaHIE
XUMHUYECKON CUMBOJIUKH U
Ha3BaHUN COETUHEHUH I10

HOMEHKJIaType
MeEXTyHapOJIHOTO coro3a
TEOPETUYECKOM M IPUKIATHOU
XUMHH u TPUBUAIBHBIX
Ha3BaHUA  JUII  COCTaBJICHUS
XUMHYECKHUX dbopmyn
JIBYXaTOMHBIX COCTUHEHUI
(oxcumoB, CyJIb(pHUI0B,

THAPUAOB U T.I.) U JAPYTHUX
HEOPraHWYECKUX  COCIUHEHMU
OTJIEIIbHBIX KJIACCOB

OK 01 [Tepuonuueckuii 3aKOH U 1.Tect «MeTannmuueckue
Br16upats ciocoOb! pemenus | Tabnuuna .. 1. /HEMeTaJlIn4ecKue  CBOICTBa,
3a/1a4 mpoeccuoHaTbHOM Mengeneesa 3JIEKTPOOTPHUIIATEIIHPHOCTD H
JIeITSIbHOCTH CPOJICTBO K 3JEKTPOHY
MIPUMEHUTEITBHO K XAMUYECKHX  JJIEMEHTOB B
Pa3IUYHBIM KOHTEKCTaM. COOTBETCTBHE c UX

OK 02 3JEKTPOHHBIM  CTPOCHHEM U



https://new.znanium.com/
https://e.lanbook.com/

Hcnonb30BaTh COBpEMEHHbBIE
CpeAcCTBa MIOMCKA, aHAIN3a U
MHTepHpeTanuyu HHPOpMaLuu
1 UTHPOPMAILIMOHHBIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3as1a4 npodeccHoHaIBHOM
NesITebHOCTH.

IIOJIO)KEHUEM B IEPUOIUYECKOU
cucreMe XUMHYECKHUX
JJIEMEHTOB

J.1. MenneneeBay.
2.IlpakTuyeckue 3alaHus Ha
YCTAQHOBJIICHUE  CBSI3H  MEXIY
CTPOEHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M NEPHOJUYECKHM
U3MECHEHUEM CBONCTB
XUMHYECKHX JJIEMEHTOB U HUX
COCIMHEHUN B COOTBETCTBUHU C
nosioxkenueM  Ilepuonnueckon
CUCTEMBI.
3.1IpaKTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
XapaKTEepU3alHuI0  XUMHUYECKHUX
aeMeHToB:  «Merammdyeckue
/HeMeTallJIn4ecKhue  CBOICTBa,
3JEKTPOOTPULATEIBHOCTD u
CPOJCTBO K JJIEKTPOHY
XMMHMYECKHX  JJIEMEHTOB B
COOTBETCTBHUE c ux
JJIEKTPOHHBIM ~ CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOINYECKON
cucremMe XUMHYECKHUX
anemeHnToB J[.11. MeneneeBay

Paznen 2. Xumuueckue
peakuuu

CamocTtosaTenbHas pabora
«CTtpoeHue BelecTBa U
XUMUYECKHUE PEAKLIMI

OK 01

BriOupate ciocoOsl penieHus
3a1a4 mpodecCuoHaTbHON
JesTeIbHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 04

DddexTrBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaHJIe.

Tumel XUMHUYECKUX
peakuui

1.3agaun Ha COCTaBJIEHUE

ypaBHEHUNU peaKuuii:
COCIMHEHMS, 3aMeIeHHs
pasyiokKeHus, oOMeHa;
OKHCIIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKLUNA C
HCIIOJIb30BAaHUEM MeToJa

JIEKTPOHHOTO OanaHca.
2.3ajaym  HA pacyeT Macchl
BelllecTBa WM 00bEMA ra3oB MO
HU3BCCTHOMY KOJIMYCCTBY
BEIleCTBa, Macce WiIH O0BEMY
OJHOIO W3 Y4YaCTBYIOIIUX B
peaKluMu  BEIIECTB;  PacdEThl
Maccel  (00BEMA, KOIMUYECTBA
BEIIECTBA) MPOIYKTOB PEaKIUH,
€CJIM OJIHO W3 BEIEeCTB HMEET
npUMecH

DJIEKTPOIMTHYECKAS
JIUCCOIMAIUS U MOHHBIN
oOMeH

1.3amanusg Ha  cocTaBlIEHUE
MOJIEKYJIIPHBIX M HOHHBIX
pEAKIUIIC y4acTHEM  KHUCIOT,
OCHOBaHMI HCOJIEH,
YCTaHOBJICHUE H3MCHCHUS
KUCJIOTHOCTH CPEbI




2. JlaboparopHas pabdota "Turmbl
XUMHUYECKHUX peakuui”

Pasnen 3. Ctpoenue u
CBOMCTBAaHEOPTraHUYECKUX
BEIIECTB

OK 01

BriOupates cioco0sl penieHus
3a7a4 nmpogecCHOHATBLHOM
JeSTeIbHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

Knaccudukanms,
HOMEHKJIATypa UCTPOCHHE
HEOPraHMYCCKUXBEIICCTB

1.Tectr  «Homenkmatypa u
Ha3BaHUE HEOPTaHMYECKHUX
BEUIECTB  MCXOAS M3  HX
XUMHUYECKOH  (OpMYIIBI WU
COCTaBJICHUE XUMHYECKOU
dbopMynbl HCXOAS W3HA3BAHUS
BEIIECTBA MO MEXIYHAPOIHON
17005 TPUBHAIILHOMN
HOMEHKJIAType».

2.3aaym Ha pacyeT MacCOBOU
nomd  (Macchl)  XHMHYECKOTO
JleMeHTa  (COeAMHEHHUs) B
MOJIEKYJIE (CMecCH).
3.IlpakTtuueckue 3amaHusl IO
KiIaccuukanuu, HOMEHKJIAType
UXUMHYECKUM hopmynam
HEOPTaHUYECKHUX BEIIIECTB
pa3IMYHBIX KJIACCOB.

4 IlpakThyeckue 3aJaHus Ha

OIIPCACIICHUC XHUMHYECKOM
AKTHUBHOCTH BCIICCTB
B3aBHUCUMOCTH BHUAa

XUMHYSCKOM CBS3M H  THIIA
KpHCTﬁJ’IJ’IH‘ICCKOﬁ PCHICTKH

OK 01

BriOupate ciocoOsl penieHus
3a1a4 mpodeccuoHaTbHON
JesTeIbHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBpeMEHHbBIE
CpeAcCTBa TIOMCKA, aHAIN3a U
MHTEpHpeTanuyu HHPOpMaLuu
1 MTHPOPMAIIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 mpodeccuoHaTbHON
JesITeTbHOCTH.

Ddu3uko - xXumMHuecKue
CBoiicTBa HEOPraHMYECKUX
BEIIECTB

1.Tect «OcobenHOCTH
XHMHYECKUX CBOWCTB OKCHIOB,
KHCJIOT,0CHOBaHHH,

aM(pOTEPHBIXTHIPOKCH]IOB H
coJein».

2.3amaHusl Ha  COCTaBJICHHUE
ypaBHEHUN XUMHAYECKHAX
peaKIuii ¢ y4acTHeM MPOCTBIX U
CJIOJKHBIX HEOPTaHUYECKUX

BEUIECTB: OKCUIOB METAIJIOB,
HEMETANIOB M aM(pOTEpPHBIX
JJIEMEHTOB; HEOPraHUYECKUX
KHCIIOT, OCHOBaHHI Hu
aM(pOTEPHBIX TUIPOKCH/IOB,
HEOPraHUYECKUX coJien,
XapaKTEepU3yIOUINX UX CBOMCTBa
U CHOCOOBI OJTYUYEHUS.
3.ITpakTuko —
OpUEHTUPOBAHHBIE
TEOPETUYECKHE  3aJaHusl  Ha
CBOMCTBA 51 IOJIy4YeHUe
HEOpPraHUYECKUX BEILECTB

OK 01
Bri0upathk cioco0bl penieHus

Nnentuduxanus
HEOPraHUYeCKUX

1.ITpakTHKO -OpUEHTUPOBAHHBIE
3a/1aHMs 110 COCTABJICHUIO




3aJ1a4 NpoQeccuoHaIbHOI
NS TEIbHOCTH
IPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02

Hcnons30BaTh COBpEMEHHBIE
CpeACTBa IIOMCKA, aHAJIN3a U
UHTEPIIPETALUU
uHpOpMaLUU U
nH(pOpPMaLMOHHbIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3a1a4 mpodeccuoHaTbHON
NESTEIIBHOCTH.

OK 04

OS¢ dexTuBHO
B3aUMOJICVICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJI€.

BCIICCTB

XAMHYECKHX peakuuit c
y4acTUEM HEOPTaHHYECKUX
BEIIECTB, UCTIOIB3YEMBIX ISl UX
UACHTU(DUKAITIH.
2.Jlaboparopnas pabora:
“Unentuduxanus
HEOPraHWYECKHUX BEIECTB”

Pazpnen 4. Ctpoenue u
CBOMCTBA OPTaHUYECKUX
BELIECTB

CamocTrosATenbHas pabora
«CtpykTypa " CBONCTBA
OpPraHUYECKUX U

HCOPTraHNYCCKUX BCIICCTB»

OK 01

Br16upaTh ciocoObl penieHust
3aj1a4 npoQeccuoHaIbHOM
NeSITeIbHOCTH
IIPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHuYeCKUX
BEILIECTB

1. 3Bamanust Ha COCTaBJIECHHE

Ha3BaHUU OPraHUYeCKUX
COCIMHEHUM 110 TPUBHUAIBHOU
U MEKyHapOIHOU
CUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJIICHHE
IIOJIHBIX u COKpalIeHHBIX
CTPYKTYPHBIX bopmyn
OpraHNYECKHUX BEILIECTB

OTHEIBbHBIX KJIAaCCOB.
3. 3agaum Ha oOmNpeAcieHue

npocTeien bopmybI
OpraHNYEeCKON MOJIEKYJIBI,
UCXOJs U3 3JIEMEHTHOIO COCTaBa
(8 %)
OK 01 CBolicTBa OPraHUYECKUX 1.3amaHns  Ha  cocTaBJIEHHE
Br16upaTh ciocoOb! penieHus | CoOeMHEeHHH yYpaBHEHUH XUMHUUYECKUX
3a71a4 npoQeccuoHaIbHOM peakuui c y4acTueM

JeSITeTbHOCTH
MPUMEHHUTETBHO K
Pa3TMIHBIM KOHTEKCTAM.

OK 02

Hcnons30BaTh COBpEMEHHBIE
CpeZACTBa MOMCKA, aHAIN3a U
WHTEPIpETAINN
uHpOpMaLIUU U
nH(pOpPMaLMOHHbBIE
TEXHOJIOTUH TSI BHITIOJTHEHUS
3a1a4 mpodeccuoHaTbHON
JeSITeIbHOCTH.

OpTraHU4YCCKUX BCIICCTB Ha
OCHOBAaHHUH nx coCTaBa n

CTPOEHHUH.
2.3amaHuss  Ha  COCTaBJICHUE
ypaBHEHUU XUMHYECKUX
peaKuuid, WJUTIOCTPUPYFOIINX
XMMHYECKHE CBOMCTBA C YU4ETOM
MEXaHHU3MOB MPOTEKaHUs
JTAaHHBIX peakuui "
TE€HETUYECKON CBSI3U

OpTraHUYC€CKUX BCHICCTB Pa3HbIX
KJIaCCOB.




OK 04

D¢ dexkTnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaHJIe.

3.PacuerHble 3a1aun o
YpPaBHEHUSAM peakuuin c
y4acTHeM OpPTraHUYECKUX
BEILECTB.

4.JIabopatopHas paboTa

“IIpeBpalieHuss OpraHU4eCKUX
BEILIECTB [IPU HarpeBaHuu'"

OK 01

BriOupate ciocoOsl penieHus
3a1a4 mpodeccuoHaTbHON
JesTeIbHOCTU
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBpEeMEHHbBIE
CpeAcTBa NIOMCKA, aHAIHM3a U
MHTEpIpeTalun
nH(popMaLuu U
MH(POPMAaIMOHHbIE
TEXHOJIOTUH TSI BBEITIOJTHEHUS
3a7a4 npoQeccuoHaIbHOM
JeSITeTbHOCTH.

OK 04

DddexTrBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaHJIe.

UNnentudukanus
OPraHUYEeCKUX BELIECTB,
NX 3HAYCHUEC U
MpPUMEHEHUE B OBITOBOU
Y POU3BOACTBEHHOM
JIEATEIbHOCTH YEJI0BEKa

1.IIpakTKO-OpHEHTUPOBAHHbIE

3aJaHusl 1[I0 COCTaBJICHHIO
XUMHUYECKHUX peakuuit c
y4acTueM OpraHUYECKHUX
BEUIECTB, B  TOM  YHUCIE
UCIIOJIb3YEMBIX JUTSt ux
uaeHTUUKAIMu B OBITY ©
IIPOMBIILIIEHHOCTH.
2.Jlaboparopnas pabora:
«Mnentudukanus
OPraHUYECKUX COCIMHEHMI

OTACJIBHBIX KJIaCCOB»

Pa3nen 5. Kunetnueckue u
TEPMOJAMHAMUYECKUE
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMUYECKUX PEAKIUI

OK 01

BriOupats ciocoOsl penieHus
3a1a4 mpodeccuoHaTbHON
JesTeIbHOCTH
MPUMEHHUTEIHHO K

Pa3IMYHBIM KOHTEKCTaM.
OK 02

CKOpOCTh XUMHYECKUX
peakuuil. XUMHUYECKOE
paBHOBECHE

[IpakTHKO — OpPHUEHTHPOBAHHBIC
TEOpPETHUECKUE  3aJaHusd  Ha
aHanu3 (aKTOpPOB, BIHUSIOIINX
Ha H3MCHCHHE CKOpOCTH
XUMHUYECKOU peakuu.
[IpakTHKO-OpUEHTUPOBAHHBIE

3aJJaHUs Ha MIPUMEHEHHE

Hcnonp30BaTh COBPEMEHHBIE npuHuuna Jle-Illatense i
CpeICTBa MOUCKa, aHAJIN3A U HaXO0XJACHUS
MHTEPIIPETALMN
nH(pOopMaluu U
MH(POPMAaIIMOHHbIE
TEXHOJIOTUH VISl BBITOJIHEHUS
3a71a4 IpoQeccuoHaIbHOM
JeSITENIbHOCTH.

Pa3nen 6. PactBopsl
OK 01 [TonsiTe o pacTBOpax 1.3amaun  Ha TPUTOTOBIICHUE
BriOupate ciocoOsI penieHus pacTBOpOB
3a1a4 mpodeccuoHaTbHON 2. ITpakTuko —
JESATEIBHOCTH OPUEHTHUPOBAHHBIE  pacyETHBIE
MPUMEHHUTEBHO K 3a/laHus Ha JIUCTIEPCHBIE




Pa3IUYHBIM KOHTEKCTAM.
OK 02

Hcnonb30BaTh COBpEMEHHbBIE
CpeACTBa IIOUCKA, aHAJIN3a U
MHTEpIpeTanun
nH(popMaLuu U
MH(pOpPMaLMOHHbIE
TEXHOJIOTUH ISl BBIITOJIHEHUS
3aj1a4 npoQeccuoHaIbHOM
JESITEIbHOCTH.

CUCTEMBI,  HUCIOJb3yEMBIE B
OBITOBOW U IPOU3BOJICTBEHHOU
JESATEIIBHOCTH YEJIOBEKA

OK 01

Br16upaTh ciocoObl penieHust
3aJ1a4 npoQeccunoHaIbHOM
NeSITeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.
OK 04

DddexTrBHO
B3alMOJEICTBOBATDH U
paboTaTh B KOJJIEKTHBE U
KOMaHJIE.

HccnenoBanne cBOUCTB
pacTBOpOB

JlaGopatopHas paboTa
“IIpuroroBieHue pacTBOPOB”

[IpodeccronanbHO-OpUEHTHPO

BaHHOE cojiepkaHue (CoJiepKaHne MPUKIIaTHOTO MOIYJIs)

Paznen 7. Xumust B ObITy U

3amuTra Kedca (C ydeToM

IIPOU3BOJCTBEHHON Oynyiuei npogeccuoHanbHON
JeSITEJIbBHOCTH YEJIOBEKa JESITEIIBHOCTH)
OK 01 Xumus B ObITY u | Keiic (c yuerom Oynyuei
Bri0upathk ciocoObl pelieHus: | IpoOu3BOCTBEHHOM npodeccruoHaIbHON
3aja4 nIpoQeccuoHaIbHON JESATEIbHOCTH YeJIOBEKa JESTEIIbHOCTH) Bo3moxHbie

JESATEIBHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnonp30BaTh COBPEMEHHBIE
CpeICTBa MOUCKA, aHAJIN3A U
MHTEpIpeTalnun
nH(poOpMaluu U
MH(POPMAaIMOHHbIE
TEXHOJIOTUH ISl BBITOJIHEHUS
3a71a4 npoQeccuoHaIbHOM
NeSITeIbHOCTH.

OK 04

DddexTrBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaHJIE.

OK 07

CopelicTBOBaTh COXPAHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuto,
MIPUMEHSITh 3HaAHUSI 00
M3MEHEHHUHU KJIMMaTa,
MPUHLIUIIBI O€PEKITUBOTO

TEMBI KEVICOB:

1.IToremnenne KJIAMaTa u

BBICBOOOXKICHHE ra3oBbIX
THIPATOB CO JIHA OKeaHa.
2.bynymue  martepuanbl Ui
aBUa-,MalluHO-U
npubOPOCTPOCHUSI.

3.Hossle MaTepuabl JUTS
COJIHEUHBIX OaTapei.
4.JlexapcTBa Ha OCHOBE

PACTUTCIIBHBIX IIPCIIapaTOB




MIPOU3BOJICTBA, 3P PEKTUBHO
NEHCTBOBATH B
Ype3BbIUANHBIX CUTYALUSIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NH

B xome peanmuzammm oOy4deHHS HCMOIB3YETCS CMeEIIaHHOe OOydYeHHEe, OCHOBaHHOE Ha
HHTCIrpaliluu TEXHOJIOTUN TPAAULIUOHHOI'O W 3JICKTPOHHOTI'O 06yquI/1$1, 3aMCIICHHUU 4YaCTu
TPAIUITMOHHBIX y4eOHBIX (OPM 3aHATHI, (OpMAMH U BHIAMH B3aUMOJICUCTBHUS B DJIEKTPOHHOM
o0pa3oBaTensHOM cpeie.

[IpumeHsroTCSt Cliemyronme Mojaenu OOydYeHMs: TMEePEeBEPHYTHIM KilacCc, KOTAa CTYACHTHI
SHAKOMSTCA C HOBBIM MATCPUAJIOM IIPHU ITOMOIIHN JJICKTPOHHBIX PECYPCOB CaMOCTOATCIIBHO 10Ma, a
Ha ayJUTOPHBIX 3aHATUSAX IPOUCXOTUT O0CYKIACHUE N3YUEHHOIO MaTepuraa.

B mpomecce oOyueHus mOpu NPOBEACHUU 3aHATUH M JUIL CAMOCTOATENBbHOM paboThI
UCIOJIb3YIOTCS BHYTPEHHUE 3JIEKTPOHHBIE PECYPCHI B Pa3IMYHBIX (opMax.

HpI/I MIpOBCACHUHN 3aHATUA H IS CaMOCTOATEILHON pa6OTLI HCIIOJIb3YIOTCAd BHCIIHUC
AJIEKTPOHHBIE PECYPCHI B opMax:

- 9JICKTPOHHBIX KOMIIOHCHTOB CCPBUCOB:

https://resh.edu.ru/

https://mob-edu.ru/

https://www.mos.ru/city/projects/mesh/

PabGouass mnporpamma y4yeOHOM JAUCHMIUVIMHBI «XHUMHSD» 1O CIEUUATBHOCTH CPETHETO
npodeccuonanbHoro obpazoBanus 11.02.13 «TBeprorenbHas 3JEKTPOHHKa» pa3paboTaHa B
KOJUIEJKE AMeKTpoHUKU U uHopmatuku 28.02.2024 rona, npotokon Ne 2.

JIMCT COI'JTACOBAHUNA
Pabouas mporpamma coryiacoBasa ¢ Jupexkropom koiemxa O HUY MUDT

Jupektop kosutemxa / /C.H. JIutBuHoBa /
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